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Background/purpose: In this study, we analyzed the influence of dietary factors 
and toothbrushing habits on dental caries in children with mental retardation (MR).
Materials and methods: In total, 168 children with MR, aged 6−12 years, were 
selected from a large cross-sectional survey entitled “Oral health survey and oral 
hygiene education for the disabled in Taiwan”, which used a stratified cluster sam-
pling design and probability proportional to size for sampling. Oral examinations 
were carried out by dentists, who were trained such that the kappa score of their 
interexaminer agreement exceeded 0.8. Data on demographics, diet and tooth-
brushing habits were collected using a standardized questionnaire completed by a 
parent or caregiver. A database was designed using Microsoft Access, and the data 
were analyzed with SAS and JMP software.
Results: The number of permanent decayed teeth, DMFT index, and caries preva-
lence of 6-year-old children (0.25, 0.25, and 18.75%, respectively) significantly 
increased with age to 12 years old (2.37, 3.54, and 72.88%, respectively) (P < 0.05), 
and this effect was reversed in the primary dentition. Children with a habit of ask-
ing for sweets, children who ate sweets at least once a day, children who received 
sweets as a reward for behavior control, and children who usually held food in their 
mouth had a higher number of decayed teeth in their primary dentition. Children 
who had a higher number of decayed teeth and deft index tended to have a poor 
appetite, eat soft foods such as porridge, and spend a long time eating. Children 
who needed help cleaning their teeth comprised 39.62% of the cohort. Children 
who did not clean their teeth regularly had the highest number of decayed teeth 
at 2.38.
Conclusion: Children with MR tend to have poor oral health. A higher number of 
decayed teeth and a higher prevalence of caries were statistically significantly 
related to eating sweets and not having good oral hygiene habits of toothbrushing 
after eating.
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Introduction
The term “disability” refers to any impairment that 
restricts or limits daily activities in some manner.1 
Mental retardation (MR) is one form of disability among 
16 kinds of disabilities, defined by the Ministry of 
Interior Affairs, Taiwan, and affects approximately 
3.96% of the Taiwanese population.2 MR is a disa-
bility characterized by significant limitations both 
in intellectual functioning and in adaptive behav-
iors as expressed in conceptual, social and practical 
adaptive skills. This disability originates before the 
age of 18 years.1
The dental health of people with disabilities has 
been reported to be worse than that of normal 
people since they lack dental care, have a greater 
number of untreated decayed teeth, and have a 
more severe periodontal status compared with nor-
mal people of the same age.3−7 An edentate state 
is very often seen in adults and seniors with disabi-
lities.8−10 The same tendency to poor oral health or 
periodontal conditions was also found in the dental 
health of both children and adults with chromosomal 
disorders, brain development disorders or physical 
disabilities in Taiwan.8−10 National oral health stud-
ies of normal children have been carried out in 
Taiwan several times; however, these did not pro-
vide definitive data on the oral health status among 
children with MR.
Several studies conducted in countries, such as 
in Sweden and Japan,11−13 have reported that the 
oral health of children with disabilities can be im-
proved to a similar or even better status than that 
of normal children at the same age in spite of their 
disadvantages in intelligence, physique, physiology, 
coordination, and communication. The main rea-
sons for this improvement can be accredited to the 
practice of toothbrushing by themselves or by their 
caregivers11 in daily life or diet control by insti-
tutes and schools.
Various studies have documented the oral status 
of Taiwanese children and adolescents, but there 
are few data available regarding the oral status of 
children with disabilities in Taiwan. In a previous 
official study,14,15 12-year-old children with disabili-
ties showed a 69.43% caries prevalence and DMFT 
index (the sum of decayed, missing and filled teeth 
of the permanent dentition) of 3.14, compared with 
ordinary 12-year-old children who showed a 37.30% 
caries prevalence and a DMFT index of 2.58. With in-
creasing age up to 18 years, the caries prevalence 
and DMFT index of children with disabilities were 
respectively 91.04% and 7.44, which are obviously 
much worse than those of ordinary children (50.79% 
and 4.86).14,15 Rapid increases in caries prevalence 
and the DMFT index most likely reflect a neglect 
of oral health. A prominent diversity exists among 
people with disabilities due to their different types 
and severity levels of mental and/or physical handi-
caps, since people with MR have difficulties in brush-
ing behavior and diet control due to intelligence, 
cognition, coordination and communication disad-
vantages. Causative factors for poor oral health 
status are supposedly related to poor oral hygiene 
behavior and sweets in the diet.9,10
Therefore, we tried to explore the oral health 
status of people with MR and analyze their risk fac-
tors for a poor oral health status in order to establish 
an oral health prevention program as early as possi-
ble for children in special education schools in the 
future. The purpose of this study was to investi-
gate the current oral health status and to analyze 
the relationship between diet and brushing habits of 
6- to 12-year-old children with MR.
Materials and methods
Study population
In total, 168 children with MR, aged 6−12 years old, 
were selected from a large cross-sectional survey en-
titled “Oral health survey and oral hygiene education 
for the disabled in Taiwan”,14 which was conducted 
by the Graduate Institute of Oral Health Sciences, 
Kaohsiung Medical University, from December 2003 
to March 2004, and this sample constituted 23.93% of 
the entire population of 6- to 12-year-old children 
with disabilities in that survey. Four levels of severity 
of MR, which were based largely on Wechsler intel-
ligent quotient (IQ) scores, were used and defined 
by the Department of Health, Taiwan. An IQ score 
of 55−69 is defined as mild MR, 40−54 as moderate 
MR, 25−39 as severe MR, and ≤ 24 as profound MR.16
Samples of the survey entitled “Oral health sur-
vey and oral hygiene education for the disabled in 
Taiwan”14 were extracted from students in special 
education schools, and people resident in long-term 
care institutes and nursing institutes who have per-
manent Taiwanese nationality and are registered 
as a person with a disability. Those who were living 
at home were excluded from the sampling frame.
Sampling design
This survey used stratified cluster sampling with 
selection probability proportional to size as the sam-
pling design. The primary selection unit was the in-
stitute, and there was no restriction on any single 
item of 16 kinds of disability. Sample subjects were 
aged from 1 to 65 years old. The stratification factor 
included geographic areas and classification of insti-
tution. Geographic stratification was divided into four 
strata: northern (Taipei City, Keelung City, Hsinchu 
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City, Taipei County, Ilan County, Taoyuan County, 
and Hsinchu County), central (Taichung City, Miaoli 
County, Taichung County, Changhua County, Nantou 
County, and Yunlin County), southern (Kaohsiung 
City, Chiayi City, Tainan City, Chiayi County, Tainan 
County, Kaohsiung County, Pingtung County, and 
Penghu County), and eastern (Hualien County and 
Taitung County).
The professional statistical software, JMP 5.0, 
provided the exploratory data analysis tool, which 
was a cluster analysis for sorting ages and kinds of 
disability into groups to solve classification problems. 
In each geographic stratum, characteristics of the 
institutions were divided into three strata: institu-
tions/schools for residents who have only one kind 
of disability, institutions/schools for the residents 
who have two or more kinds of disability, and insti-
tutions/schools for the residents who have MR or 
multiple disabilities.
Oral examination and questionnaire
Oral examinations were performed according to the 
principles and methods endorsed by the World Health 
Organization (WHO)17 criteria. Oral examinations 
were carried out by well-trained dentists who were 
evaluated prior to the survey and achieved accept-
able interexaminer agreement with a kappa score 
exceeding 0.8. A disposable dental mirror, a stan-
dard dental explorer and a flashlight were used for 
oral examinations in the lobby, auditorium or other 
open space of the institutes/schools with the help of 
nursing staff. Dental radiographs were not used in 
this study.
The oral examination included the following 
items: extraoral examination, temporomandibular 
joint assessment, intraoral examination, dentition 
status and treatment needs, plaque index, gingival 
status, calculus index, oral habit(s), occlusal status, 
and orthodontic status and treatment needs. The 
caries experience was determined on the basis of a 
total of 20 teeth in the primary dentition and 28 
teeth in the permanent dentition. In the mixed den-
tition stage, it was difficult to distinguish whether 
the missing teeth were extracted, missing or not 
yet erupted. Hence, the dft index (the sum of de-
cayed and filled teeth of the primary dentition) was 
used for primary teeth instead of the deft index in 
this survey. To record the dental health condition, 
dft and DMFT indices were recorded from the den-
tal charts as per WHO criteria,17 and the DMFT index 
was used to calculate the caries prevalence and 
filling rate.
A standardized questionnaire, completed by a 
parent or caregiver, was obtained and included five 
parts: demographic characteristics of the subject, 
the health status of family members, dietary and 
living habits (including intake of sweets), toothbrush-
ing habits, and experience of visiting a dentist. 
Sweet foods, including candy, ice cream, carbon-
ated beverages, juice, milk and wheat-based food/
products, were indicated as high-carbohydrate foods. 
Nuts, raisins and chewing gum were excluded from 
the list of sweet foods.
In this study, 234 children with MR had an oral 
examination. The response rate of the questionnaire 
was 71.79%. Sixty-six samples were excluded from 
the study because of parents or caregivers not com-
pleting the questionnaire. In total, the oral health of 
168 children with MR was examined, and their par-
ents or caregivers completed the questionnaire. The 
number of males (n = 92) was greater than that of 
females (n = 76). Children with moderate or severe 
MR accounted for 84% of the total sample (Table 1).
Statistical analysis
All data, including information from the oral ex-
amination and questionnaire, were collected in a 
computer database using Microsoft Access software 
(Microsoft, Redmond, WA, USA), and statistical 
computations were analyzed with SAS version 8.2 
statistical software (SAS Institute, Cary, NC, USA) 
and JMP version 5.0 (SAS Institute). Categorical vari-
ables were compared using Pearson’s χ2 test and 
are presented as proportions, and differences be-
tween numerical variables were analyzed using anal-
ysis of variance and t test and are presented as the 
mean and standard deviation. Differences at the 
5% probability level were considered statistically 
significant.
Table 1. Variables examined in this study
Variable n (%)
Gender
 Male 92 (54.8)
 Female 76 (45.2)
Severity of mental retardation
 Mild 9 (5.4)
 Moderate 72 (42.9)
 Severe 70 (41.7)
 Profound 17 (10.1)
Age (yr)
 6 16 (9.5)
 7 12 (7.1)
 8 14 (8.3)
 9 20 (11.9)
 10 13 (7.7)
 11 34 (20.2)
 12 59 (35.1)
Total 168 (100.0)
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Results
For the permanent dentition, the DMFT index and 
number of decayed teeth (DT) of children with MR 
were 0.25 ± 0.58 and 2.37 ± 3.16, respectively, and 
showed a statistically significant cumulative effect 
with increasing age (P = 0.0002). The number of filled 
teeth (FT) significantly decreased (from 0.44 ± 1.01 
to 0.06 ± 0.24; P = 0.0018) and the filling rate also 
significantly decreased (from 50.00% to 5.00%; 
P = 0.0073) in the permanent dentition when the 
grade of MR was worse. In this study, the number 
of DT was approximately threefold that of FT in 
the total sample and in the groups of 11- and 12-
year-old children with MR. The number of DT of 
children with moderate MR was approximately 
double that of FT, and the number of DT of children 
with severe and profound MR was more than seven 
times that of FT (Table 2).
For the primary dentition, the dft index, number 
of decayed teeth (dt), and caries prevalence of chil-
dren with MR showed a statistically significant cu-
mulative effect with increasing age (all P < 0.0001). 
Each of the oral health status results showed a ten-
dency to decrease with age, and the caries preva-
lence, and numbers of dt and filled teeth (ft) were 
statistically significant (all P < 0.0001; Table 3).
The questionnaire completed by parents or care-
givers in the institutions showed that fewer than 
half (45.06%) of the children with MR asked for 
sweets, and 36.36% of the sample ate sweets at least 
once per day. Half (50%) of the sample received 
sweets as a reward in behavior control. The children 
who did not receive sweets as a reward in behavior 
control had a statistically significantly lower caries 
prevalence than those children who received 
sweets as a reward in behavior control (52.56% vs. 
67.95%; P = 0.0500). Children with MR who ate their 
food at a table had statistically significantly fewer 
DT in their permanent dentition compared with chil-
dren who ate in other postures (sitting or lying in 
bed) (1.35 ± 3.38 vs. 3.38 ± 4.50; P = 0.0065). Children 
with MR who completely independently cleaned 
their own teeth had a statistically significantly higher 
number of FT (0.93 ± 1.35; P = 0.0014) and filling rate 
(47.60%; P = 0.0010) of the permanent dentition than 
those children whose teeth were partially inde-
pendently and/or completely dependently cleaned 
(0.22 ± 0.65 and 17.46%, respectively) (Table 4).
Children with MR who did not receive sweets 
as a reward in behavior control showed fewer dt 
(0.72 ± 1.93; P = 0.0330) and a lower dft index 
(0.95 ± 2.18; P = 0.0477) in the primary dentition 
compared with those children with MR who received 
sweets as a reward in behavior control (1.56 ± 2.89 
and 1.82 ± 3.18, respectively). Children who com-
pletely independently and partially independently 
cleaned their teeth, and those who depended on 
others each comprised almost one-third of the total 
sample. Children who brushed their teeth more 
than twice a day by themselves or with the help of 
a parent or caregiver comprised 68.79% of the sam-
ple. Children with MR who changed their toothbrush 
every month had a lower number of ft compared 
with those who changed their toothbrush every 2 or 
more months (0.09 ± 0.29 vs. 0.33 ± 1.16; P = 0.0157) 
(Table 5).
Table 6 shows the association between the se-
verity of MR, diet, and toothbrushing habits of these 
children with MR. A higher proportion of children 
with profound MR (62.50%) asked for sweets, and a 
higher percentage of their parents or caregivers 
(68.75%) offered them sweets as a reward in behav-
ior control compared with children with mild, mod-
erate or severe MR. Of the children with mild MR, 
66.67% ate sweets at least once a day, and more than 
40% of children with other severities of MR ate sweets 
at least once a week or month. Among children with 
severe and profound MR, 52.17% and 56.52%, re-
spectively, held food in their mouth for a while when 
eating. The percentage of those with the ability to 
brush their own teeth was inversely proportional 
to the severity of MR; 88.89% of children with mild 
MR could completely independently or partially 
dependently brush their teeth, and only 33.33% of 
children with profound MR could perform this task. 
As the severity of MR worsened, the dependence on 
others for toothbrushing became statistically signif-
icantly higher (P < 0.0001). Most children with mild 
MR brushed their teeth twice as often as children 
with profound MR (77.78% vs. 60.00%).
We analyzed the main posture of dining and 
toothbrushing habits of 6- to 12-year-old children 
with MR (Table 7) and found that 76.92% of chil-
dren with MR completely or partially independently 
brushed their teeth and dined at a table, which was 
significantly higher than those who dined in other 
postures (38.46%; P = 0.0103).
Discussion
Many surveys have claimed that the oral health of 
children with disabilities is poorer than that of 
normal children in terms of either dental caries or 
periodontal disease.3−10,18−21 The DT and caries 
prevalence of children with MR aged 12 years were 
2.37 and 72.88%, respectively, which were higher 
than those of disabled children (1.95 and 69.43%, 
respectively) and normal children (1.15 and 
37.30%, respectively).14,15 The numbers of FT of 
children with MR, of disabled children and of nor-
mal children aged 12 years were 0.71, 0.80 and 
1.31, respectively.14,15 As to the periodontal status, 
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boys and girls with MR had a higher plaque index 
(204.82% and 198.94%, respectively) and gingival 
index (0.98 and 0.82, respectively) than did boys and 
girls with Down syndrome (154.56% and 166.67%, 
and 0.76 and 0.68, respectively) in Taiwan.8 Since 
the majority of the sample in this study were chil-
dren with more than a moderate grade of MR, they 
had one or more intelligence, cognitive, coordinative 
Table 6. Severity of mental retardation by dietary and toothbrushing habits of 6- to 12-year-old children with 
mental retardation*
Variable Mild Moderate Severe Profound P
Total 9 (5.36)  72 (42.86)  70 (41.67)  17 (10.12) 
Asks for sweets
 Yes 1 (11.11) 30 (43.48) 32 (47.06) 10 (62.50) 0.0964 
 No 8 (88.89) 39 (56.52) 36 (52.94) 6 (37.50) 
Frequency of sweets intake
 Never/sometimes 1 (11.11) 12 (18.46) 10 (15.38) 4 (26.67) 0.5251 
 At least once a week/month 2 (22.22) 32 (49.23) 31 (47.69) 6 (40.00) 
 At least once a day 6 (66.67) 21 (32.31) 24 (36.92) 5 (33.33) 
Sweets as a reward in behavior control
 No 2 (25.00) 34 (51.52) 31 (46.97) 11 (68.75) 0.2076 
 Yes 6 (75.00) 32 (48.48) 35 (53.03) 5 (31.25) 
Holds food in mouth for a while
 No 7 (77.78) 43 (63.24) 33 (47.83) 7 (43.75) 0.1674 
 Occasionally 2 (22.22) 18 (26.47) 32 (46.38) 7 (43.75) 
 Usually 0 (0.00) 7 (10.29) 4 (5.80) 2 (12.50) 
Main posture of dining
 At the table 9 (100.00) 66 (95.65) 61 (88.41) 14 (87.50) 0.2964 
 Other postures of dining 0 (0.00) 3 (4.35) 8 (11.59) 2 (12.50) 
Type of diet     
 General diet, rice 8 (100.00) 67 (95.71) 61 (91.04) 13 (81.25) 0.1838 
 General diet, rice porridge 0 (0.00) 3 (4.29) 6 (8.96) 3 (18.75) 
Appetite
 Always very good/good 5 (62.50) 60 (85.71) 55 (80.88) 14 (87.50) 0.4307 
 Satisfactory 3 (37.50) 7 (10.00) 10 (14.71) 1 (6.25) 
 Poor/always very poor 0 (0.00) 3 (4.29) 3 (4.41) 1 (6.25) 
Duration of meal time (min)
 < 15 5 (62.50) 22 (32.84) 27 (40.30) 7 (43.75) 0.5702 
 16−30 2 (25.00) 37 (55.22) 36 (53.73) 8 (50.00) 
 ≥ 31 1 (12.50) 8 (11.94) 4 (5.97) 1 (6.25) 
Ability to brush teeth
 Completely independent 4 (44.44) 35 (51.47) 14 (20.90) 2 (13.33) < 0.0001
 Partially independent 4 (44.44) 26 (38.24) 30 (44.78) 3 (20.00) 
 Completely dependent 1 (11.11) 7 (10.29) 23 (34.33) 10 (66.67) 
Frequency of toothbrushing a day
 Once, after getting up in the morning 1 (11.11) 16 (23.19) 15 (23.44) 4 (26.67) 0.4691 
  or before going to bed at night
 Twice, after getting up and 6 (66.67) 40 (57.97) 31 (48.44) 4 (26.67) 
  before going to bed
 ≥ 3 times, after meals 1 (11.11) 10 (14.49) 11 (17.19) 5 (33.33) 
 Others 1 (11.11) 3 (4.35) 7 (10.94) 2 (13.33) 
Frequency of changing the
 toothbrush (mo)
 1 0 (0.00) 14 (20.59) 17 (25.76) 3 (20.00) 0.4117 
 2 4 (44.44) 14 (20.59) 12 (18.18) 3 (20.00) 
 ≥ 3 2 (22.22) 5 (7.35) 6 (9.09) 3 (20.00) 
 Until the brush wears out 3 (33.33) 35 (51.47) 31 (46.97) 6 (40.00) 
*Data are presented as n (%).
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and communicative difficulties such as manual 
dexterity, coordination, self-help skills, and the 
ability to comprehend complex tasks, which makes 
it more difficult for them to understand the impor-
tance of toothbrushing and oral hygiene, so their 
oral health status was also poor.
The number of dt in the primary dentition was 
several times higher than the number of ft, and 
showed the same tendency as appeared with the 
grade of MR. The far lower number of ft means that 
the parents and caregivers were not concerned or 
did not have enough knowledge or positive atti-
tudes, or had difficulty with accessibility to oral care 
for their children with MR. Other reasons, includ-
ing a lack of time, low-income status of the family, 
physical barriers, dentist attitudes, cost of therapy 
and a lack of dental information, may be barriers 
to receiving proper dental treatment. These fac-
tors should be further studied.
Oral health problems of children with disabili-
ties varied by age; the most severe problem occur-
ring in teenagers was caries, in adults was periodontal 
disease, and in the elderly was loss of teeth.14 It is 
clear that children with MR in this study had a very 
high number of DT and a low number of FT, which 
shows the same tendency reported by many 
authors.4,5,9−11,18−21 In another study, Pieper et al.5 
stated that mentally subnormal adults are charac-
terized by a high DMFT index and increased tooth 
loss with advancing age, as well as a far lower per-
centage of the FT component, a high number of 
untreated carious lesions, a high demand for oral hy-
giene care, and a higher incidence of periodontal dis-
ease. Other studies had similar findings,4,9−11,18−21 
so they concluded that dental care for children with 
disabilities is insufficient, and this situation should 
be improved by establishing a suitable delivery sys-
tem of preventive measures for this sector of the 
population.
The reasons and causative factors for the poorer 
oral health status of children with disabilities 
are multiple; the personal intelligence, cognition, 
coordinative and communicative difficulties mean 
that they do not understand the meaning of oral 
care and the importance of toothbrushing. Physical 
impairment fosters poor manual dexterity and makes 
it difficult for them to access the place for brush-
ing and handling brushing instruments or tools to 
brush their teeth. Physiologic disorders such as dif-
ferences in salivary flow,22 muscle and joint limita-
tions, and chewing difficulties23,24 also cause hygiene 
problems.
From the questionnaire completed by parents 
or caregivers in the institutions in this study, fewer 
than half of the children with MR asked for sweets, 
and fewer than one-third of the sample took sweets 
at least once per day. Only half of the sample re-
ceived sweets as a reward in behavior control. This 
implies that parents and caregivers in the institu-
tions in this study did not offer children with MR 
sweets very often.
Obviously, the contribution of parents, caregiv-
ers and nurses in the institutions should not only be 
focused on the daily life care or toothbrushing of 
children with disabilities. Since most of the foods, 
nutrients and sweets, and the frequency of carbohy-
drate consumption of children with disabilities are 
offered by their parents and caregivers in institu-
tions, if the parents and caregivers in institutions 
deliver foods, nutrients and sweets to them in an im-
proper way or frequency, the oral health of children 
with disabilities will worsen. In contrast, if offered 
in a correct way, then their oral health can be as 
good or better than that of normal children.15,25
Children with MR who completely independently 
and partially independently brushed their teeth, 
and those completely reliant on others comprised 
almost one-third each of the total sample. The pos-
ture during dining was highly related to the ability to 
brush; those children who dined at a table had bet-
ter manual dexterity and better motor skills which 
led to better oral health. However, this was not 
reflected in improved oral hygiene of children who 
had better manual dexterity skills. Martens et al.6 
stated that adequate follow-up of daily oral hy-
giene, even in self-sufficient disabled children, is 
needed. Children who completely independently 
brushed their teeth had a higher number of FT with 
a statistically significantly higher caries prevalence 
rate, which indicates that children who completely 
independently brush their teeth have fewer prob-
lems related to their MR especially in communica-
tion, so it is easier for them to access dental clinics 
and to be cooperative during dental treatment pro-
cedures. The high caries prevalence may be ex-
plained by their having more authority to brush their 
own teeth and take sweets by themselves, or per-
haps their teeth were originally brushed by their par-
ents or caregivers, but later the parents or caregivers 
Table 7. Main posture of dining and toothbrushing 
habits of 6- to 12-year-old children with mental 
retardation*
Ability to 
At the table
 Other postures 
P
brush teeth  of dining
Completely 52 (36.36) 2 (15.38) 0.0103 
 independent
Partially 58 (40.56) 3 (23.08) 
 independent
Completely 33 (23.08) 8 (61.54) 
 dependent
*Data are presented as n (%).
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just left them alone to take care of their own oral 
health as they got older. Considering the high DT, 
MT, and DMFT indices in children with MR combined 
with the high caries prevalence, we suspect that 
their oral care may be ignored by parents and care-
givers. When children with MR have their teeth 
partially independently or completely dependently 
brushed, their DT, MT, FT and DMFT indices and 
caries prevalence are far lower, which suggests that 
more oral care is performed by their parents or 
caregivers. The dt, ft and dft indices, and caries 
prevalence of primary teeth were lower in children 
with MR, who completely independently brushed 
their teeth, compared with children who partially 
independently or completely dependently brushed 
their teeth. Although it was not statistically signif-
icant, a tendency was evident and contrary to the 
findings in permanent teeth. This should be studied 
and analyzed in further detail.
Children with MR who brush their teeth more 
than twice a day comprised two-thirds of the 
sample. A survey which evaluated the oral health of 
children in Taiwan showed that more than three-
quarters of normal children at a comparative age 
brush their teeth more than twice a day;15 similar 
percentages of the same toothbrushing frequency of 
children with MR and normal children means that 
most children, either with MR or normal, brush 
their teeth quite often and regularly.
Although the frequency of toothbrushing by chil-
dren with disabilities is quite high (2 or more times/
day), parents and caregivers do not seem to help 
their children brush their teeth. In fact, the knowl-
edge, attitudes and daily practices of surrounding 
persons, such as parents, caregivers and nurses in 
institutions, will highly influence the outcome of oral 
care for children with disabilities. Santoro24 empha-
sized that the behavior of family and institutions 
towards people with physical and psychologic handi-
caps is very important in order to make a project 
of primary prevention succeed. Shaw et al.4 men-
tioned that severely intellectually handicapped chil-
dren can be instructed in oral hygiene and can carry 
out toothbrushing procedures for themselves if en-
couraged and motivated by parents and school staff. 
The best means of establishing good dental hygiene 
in the handicapped is not only through increased 
efforts and the expertise of dental professionals 
in services provided, but also through systematic 
instruction of children with disabilities in self-care 
dental hygiene skills.4,27,28
Conclusion
According to related studies in Taiwan, it is evi-
dent that children with MR in our study had poor 
oral health characterized by very high DT/dt and 
low FT/ft indices. Parents of children with MR and 
caregivers in institutions in this study did not offer 
them sweets, and did not offer sweets as a reward 
in behavior control very often. Most children, with 
either MR or normal mental health, brushed their 
teeth quite often and regularly. Children with MR 
who completely independently or partially inde-
pendently brushed their teeth and those who relied 
on others comprised almost one-third each of the 
sample. Children with MR who completely inde-
pendently brushed their teeth and who had poorer 
oral health, which may have been caused by im-
proper oral care by parents and caregivers, showed a 
higher number of FT with higher caries prevalence.
Children with disabilities have several disadvan-
tages in intelligence, physique, physiology, cogni-
tion, coordination, communication and accessibility 
to dental clinics. Establishing a proper and suitable 
delivery system of dental welfare, including preven-
tive and therapeutic measures for them, is an impor-
tant task for society. The knowledge and practical 
education of oral health-related issues should be 
taught to their parents and caregivers in institutions. 
Of course, we need to encourage, motivate and 
train dentists to serve people with disabilities to 
offer them better oral health and quality of life.
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